Background: Cervical cancer is the leading cause of cancer death among women in Ghana, West Africa. The cervical cancer mortality rate in Ghana is more than three times the global cervical cancer mortality rate. Pap tests and visual inspection with acetic acid wash are widely available throughout Ghana, yet less that 3% of Ghanaian women get a cervical cancer screening at regular intervals. Objective: This exploratory study was to identify psychological barriers to cervical cancer screening among Ghanaian women with and without cancer using a mixed methods approach. Methods: Semi-structured interviews were conducted with 49 Ghanaian women with cancer and 171 Ghanaian women who did not have cancer.
Introduction
Cervical cancer is the second most common cancer that affects women worldwide 1 . In Ghana, West Africa, cervical cancer is the leading cause of cancer death among women [1] [2] [3] . It is estimated that every year, more than 3,000 Ghanaian women develop cervical cancer and more than 2,000 Ghanaian women die because of the disease 1 . The cumulative risk of Ghanaian women dying from cervical cancer is nearly three times the global cumulative risk (3.3% vs. 0.9%, respectively) 1 . Researchers at the World Health Organization (WHO) 1 have predicted that by 2025, there will be approximately 5,007 new cases of cervical cancer and 3,361 deaths due to cervical cancer annually in Ghana. Experts in the field of oncology have suggested that cervical cancer can be eradicated through preventive screening and the early detection of precancerous and cancerous lesions [4] [5] [6] [7] [8] . In addition to the Human Papillomavirus (HPV) vaccines and HPV DNA testing, there are screening tools that can be used help reduce the cervical cancer burden 6, 9 . The cytology-based Pap test is the most commonly used cervical cancer screening method in Ghana. Visual inspection with acetic acid wash (VIA) is an efficient cervical cancer screening tool that has been used in urban and rural areas in Ghana 10, 11 . The Pap test and VIA are available at a healthcare facilities throughout the country. Despite the availability of these cervical cancer-screening tools, only 2.7% of Ghanaian women between the ages of 15 -64 obtain cervical cancer screenings every 3 years 1 .
Ghanaian healthcare providers have indicated that approximately 70% of the patients who are diagnosed with cancer are diagnosed when their tumors have progressed to late stages at which point they are very difficult to treat [12] [13] [14] . For example, case studies of Ghanaian cervical cancer patients indicate that some women with cervical cancer delayed seeking treatment until their cervical cancer tumors metastasized and developed on their abdomens 15 . Psychological barriers may be significant impediments to preventive healthcare behaviors and treatmentseeking behaviors 15 . These psychological barriers include perceived invulnerability, lack of knowledge, and lack of social support 15 . The Ghana Health Ministry has called for a reduction in cervical cancer mortality 16 . There is no evidence that significant actions have been taken to increase the Ghanaian women's awareness of the risk factors for cervical cancer and the benefits of cervical cancer screenings 15, 17 . The results of previous studies indicate that in Ghana, knowledge about cervical cancer and HPV is extremely low even among highly educated women 18, 19 . There is a lack of research regarding the psychological barriers, and specific cultural barriers to seeking cervical cancer screening among Ghanaian women with cancer and without cancer.
The purpose of this study was to use a mixed methods approach to investigate psychological barriers among Ghanaian women including determining their knowledge of cervical cancer risk factors, and identifying specific cultural beliefs and cultural health behaviors that may act as impediments to cervical cancer screening. This is a novel study especially since we included women with cancer in our sample. Through the use of semi-structured interviews, we were able to collect quantitative and qualitative data that allowed us to identify gaps in knowledge about cancer signs and symptoms, common misconceptions about cervical cancer, and cultural taboos related to healthcare practices that may impede access to cervical cancer screening. The results of this study can be used to inform the development of culturally relevant cervical cancer education interventions targeted at Ghanaian women with and without cancer.
Methods

Participant recruitment
This study was conducted in Kumasi, the second largest city in Ghana. Kumasi is an urban area with a population of more than 1.1 million people. Ghanaian women 18 years old and older, who could speak, hear, and comprehend English or Twi (the most common native language in Kumasi), were recruited to participate in this study.
A purposive sampling plan was used to select participants to guarantee that women with cancer were included in the sample. Women with cancer were recruited from the oncology unit of a large public hospital and from a private hospital that specialized in breast cancer treatment. Women without cancer were recruited from public areas in Kumasi such as the market, pharmacies, trotro (public transportation) stops, and from the campus of the university. All women who completed an interview were informed of the purpose of the study. Verbal consent, not written consent, obtained from each participant before each interview. The interviews were conducted over a oneweek period during the summer of 2009.
The Instrument
The theoretical framework used to design this study was based on constructs from two domains of the PEN-3 Model that was developed by Airhihenbuwa 20 . Based on the Educational Diagnosis domain of the PEN-3 model, an individual's perceptions about a health issue can facilitate or hinder a health behavior such as cervical cancer screening. Therefore, we used openended questions to identify the women's knowledge, attitudes, and beliefs about cervical cancer and cervical cancer screening. We also sought to identify enablers (i.e. spouses) that may serve as barriers to cervical cancer screening. Finally, based on the Cultural Appropriateness domain, we sought to identify negative health behaviors that may delay seeking preventive cervical cancer screenings.
A parallel mixed methods design was used to collect qualitative and quantitative data simultaneously. A semi-structured interview guide was used to collect the data. The interview guide consisted of 43 items, including items to assess the participants' knowledge of general cancer risk factors, knowledge of general signs and symptoms of cancer, barriers to mammography, and barriers to cervical cancer screening. Ten opened-ended questions were used to collect qualitative data, including data about the participants' beliefs about cervical cancer risk factors, the impact of a health care provider's gender on cervical cancer screening behavior, and a husband's reaction to his spouses' cancer diagnosis. The variables that will be discussed in this report are cervical cancer screening history, knowledge of general cancer signs and symptoms, psychological barriers to cervical cancer screening, cultural beliefs about cervical cancer risk factors, and the stigmatization of women with cervical cancer. The results of the analysis of the remaining variables will be published in a subsequent manuscript. Ghanaian professors and research assistants from the Faculty of Pharmacy and Pharmaceuticals at the Kwame Nkrumah University of Science and Technology reviewed the interview guide to establish content validity and to ensure that the items in the guide were written in a culturally appropriate manner. Modifications to the interview guide were made as needed.
Four Ghanaian research assistants who were proficient in English and Twi were trained to conduct the interviews. The interviews were conducted in the language that the participant preferred. In most cases, the interviews were conducted in Twi. The interviewers translated and transcribed the participants' responses into English.
The Statistical Package for Social Science (SPSS) version 16 was used to analyze the quantitative data. Nvivo 8 was used to store and organize the qualitative data. Indexed coding was used to develop a codebook of common themes that emerged from the qualitative data. Qualitative counting was used to identify the most common themes that occurred across the interviews.
IRB Approval
This study received approval from the Institutional Review Board at Kwame Nkrumah University of Science and Technology. The interviewers read the informed consent letter to the participants and obtained verbal, not written, consent prior to the beginning every interview.
Results
Participant characteristics
The study sample (n) consisted of 220 Ghanaian women including 49 women who were being treated for cancer at the time of the study, and 171 noncancer patients. The majority of the participants who had cancer were between the ages of 35 and 74 (79.6%) and the majority of the participants without cancer (78.2%) were between the ages of 18 and 35. The majority of the participants with cancer and the participants without cancer had at least completed junior high school (71.5% and 88.6%, respectively). Almost all of the participants with cancer (97.9%) reported having health insurance. In contrast, 75.6% of the participants without cancer had health insurance. The demographic characteristics of our sample are displayed in table 1. Cervical cancer screening history Only 8 (16%) of the participants with cancer, and 4 (2.3%) of the participants without cancer reported that they had obtained a cervical cancer screening in the past. We asked those respondents who had been screened why they had obtained a cervical cancer screening. As illustrated by the statement below, the majority of the respondents who had been screened indicated that a doctor had recommended it as a diagnostic test, "Because it was prescribed by a doctor" (cancer patient). Two respondents indicated that they had chosen to get a cervical cancer screening as a means of prevention. This statement below from a noncancer patient explains why she obtained a cervical cancer screening, "Just wanted to have a check" (noncancer patient).
Knowledge of general Cancer risk factors
A Chi-square test of independence indicated that there was no significant association between cancer treatment status and the knowledge of four orfive common signs of cancer: changes in bowel habits; difficulty swallowing and indigestion; unexplained fever; unexplained weight loss; and swellings having emerged any place on the body (table 2). All participants had relatively low knowledge of these cancers signs and symptoms. A Chi-square test of independence indicated that non-cancer patients were more likely to know that abnormal bleedings or excretions from any place on the body was a sign of cancer than women with cancer, χ2 (1, n = 217) = 5.07, p = 0.024 phi = 0.153. 
Cultural beliefs about Cervical cancer risk factors
The known risk factors for cervical cancer include infection with a high-risk strain of HPV, Chlamydia infection, sexual intercourse with multiple partners, the early initiation of sexual intercourse, multiple full-term pregnancies, smoking tobacco, the long-term use of oral contraceptives, and immunosuppression 1, 3, 4 . An open-ended question was used to collect data about the participants' beliefs about the causes of cervical cancer. Examples of the most common responses are provided in table 3. Many of the participants said that they had "no idea" about the cause of cervical cancer. Only one participant, a non-cancer patient, stated that cervical cancer was caused by "the human papillomavirus." The respondents with higher levels of education were more likely to provide correct, or partially correct responses than women with lower levels of education. This statement from a non-cancer patient is an illustration of a partially correct response "being sexually active at a very young age, genetics, some contraceptive methods." Many participants had additional misconceptions about the risk factors for cervical cancer. For example, several participants thought that having abortions, inserting herbs or other substances into the vagina or exposing the vagina to chemicals caused cervical cancer. For example a non-cancer patient stated that cervical cancer was caused by, "Inserting local herbs in vagina, cervical problems which are left untreated." A cancer patient stated that cervical cancer was caused by, "Insertion of unwanted materials into the vagina." And a noncancer patient stated that cervical cancer occurred after, "washing the vagina with chemicals unnecessarily." Several participants also thought that poor hygiene was a risk factor for cervical cancer. The following statement from a participant without cancer is an example of this belief, "washing your vagina with dirty hands [causes cervical cancer]."
Many participants also incorrectly believed that cervical cancer was caused by poor eating habits, infertility, immoral lifestyles (i.e. drinking alcohol, using drugs), wounds from cuts, and excessive amounts of sexual intercourse. For example, a participant with cancer stated that cervical was caused by "too much sex making and STD, and applying chemicals to your private part."
A few participants stated that they believed that cervical cancer had a spiritual cause or was associated with witchcraft. This quote, from a noncancer patient, illustrative these beliefs, "It is spiritual."
Screenings performed by a male doctor
The participants were asked if they would be willing to get a cervical cancer screening if they knew that a male doctor would perform the screening. The gender of the healthcare provider performing the screening appeared to be a barrier for some of the participants. Approximately 26% (n = 42) of the participants who were not being treated for cancer stated that they would not have a screening that if it was performed by a male doctor. The cancer patients were more likely than the non-cancer patients to state that they would not have a problem obtaining a cervical cancer screening from a male doctor. This statement from a cancer patient illustrates this belief: "Yes [I allow a male doctor to perform the screening], the screening is most important because cancer is quite a big issue."
In some Ghanaian communities, a man plays a significant role in the healthcare decisions of his wife 21, 22 . Therefore, we asked participants if their husband would allow them to have a cervical cancer screening performed by a male doctor. Participants without cancer were more likely to indicate that their husbands would not allow them to be screened or would not be comfortable with them being screened by a male doctor. These statements from women without cancer illustrate participants' beliefs about why their husbands would not allow them to get screened by a male doctor:
"No, traditionally not right." (Non-cancer patient)
"No, my husband has paid my bride price so no man should see my nakedness." (Noncancer patient)
"Don't think so, men are jealous." (Noncancer patient)
Husband's reaction to cancer diagnosis The participants were asked to share their opinions about what a man would do if his wife was diagnosed with cervical cancer. The responses to this question were mixed. The most common responses indicated that a husband's reaction to the cancer diagnosis would depend on the man. For example, a cancer patient stated, "He might support her through the disease or leave her, it depends on the man." As exemplified by this statement from a cancer patient, "It is the husband's duty to care for the woman," some participants believed that a husband would care for and support his wife if she was diagnosed with cancer. Several cancer patients also stated that a husband would provide financial and emotional support for his wife. For example, a non-cancer patient stated a husband would, "love her, and seek good treatment for her."
Several women stated that a husband might cheat on, abandon, or divorce his wife if is she was diagnosed with cervical cancer. As illustrated below, reasons for these reactions include the husband not being able to have sex with his wife, and a husband's belief that his wife developed cancer because she had sex with another man:
"Most men would either leave the woman or cheat. Few will encourage and support the woman." (Non-cancer patient)
"Leave her to marry another woman because sex might not be possible." (Noncancer patient)
"Some will help to see a doctor; some will think that you play double game" (non-cancer patient)
Community members' reaction to women with cervical cancer We asked the participants to tell us what people in their communities say about women with cervical cancer. Several participants stated that they did not know what people in their communities say about women with cervical cancer, especially since many women do not disclose their cancer diagnosis. For example, one non-cancer patient stated, "I haven't heard any comment about that before."
Several of the cancer patients and women without cancer said that people in their communities think negatively about women with cervical cancer and people in their communities held stigmatized beliefs about women with cancer. As illustrated by the statements below, the participants indicated that women with cervical cancer were thought of as promiscuous, unsanitary, or cursed by God:
"Classified as evil in society." (non-cancer patient) "Had been used too much by most men or prostitute." (cancer patient) "They don't take good care of themselves in terms of personal hygiene." (non-cancer patient)
Discussion
The age-standardized cervical cancer mortality rate in Ghana is 39.5 per 100,000 women, which is more than twice the global cervical cancer morality rate (15.2 per 100,000 women) 1 . Cervical cancer screening can be obtained in public and private hospitals throughout Ghana 10 . Also, organized cervical cancer screening events have been held in rural areas in Ghana 11 . In developing countries that have resources for cervical cancer screening, the WHO recommends that women should get screened every three years starting at age 25 24 . In this study, only 10 participants who were age 25 or older (4.5%) reported ever having a cervical cancer screening.
The WHO has suggested that the major barriers to the control of cervical cancer in developing countries, such as Ghana, include women's attitudes, misconceptions, and beliefs about cervical cancer 24 . Therefore, there is a need to determine the non-physical barriers to cervical cancer screening in Ghana. There is a lack of studies that have been conducted to identify the psychological barriers to cervical cancer screening in the target population.
Using the PEN-3 model as the theoretical framework of this parallel mixed methods study, we were able to identify specific intrapersonal and interpersonal psychological barriers to cervical cancer screening for women in Ghana 20 . These barriers included the lack of knowledge of cervical cancer, beliefs in local myths about cervical cancer, stigmatization of women with cervical cancer, misconceptions about the causes of cervical cancer, and the lack of spousal support for cervical cancer screening. The results of this study are consistent with studies that were consistent to the findings of similar studies that were conducted in other developing countries 4, [25] [26] [27] [28] . The results of this study add to a small body of published literature about cervical cancer prevention in Ghana 18, 19, 13, 20 . The psychological barriers that were identified in this study must be addressed through culturally relevant health communication interventions. Studies from other developing countries and ethnically diverse groups in the United States have shown that culturally relevant health communication interventions can increase awareness about cancer and cancer prevention, and subsequently lead to an increase in participation in cancer screening 20, 29, [30] [31] [32] . An effective cervical cancer education intervention has the potential to decrease the incidence and mortality rates of cervical cancer in Ghana by increasing knowledge and awareness of cervical cancer screenings, and reducing barriers to cervical cancer screening.
Limitations of the study
The purposive sampling plan that was used to recruit participants is one limitation of this study. We intended to recruit women with cancer to participate in the study; therefore we could not rely on random sampling methods to select the study participants. In addition, this study was conducted in a large urban city and many of the participants were highly educated. Therefore, results of this study may not be generalizable to Ghanaian women in rural areas, and women with low levels of education.
An additional limitation of this study was our lack of data on the specific type of cancer that our participants with cancer were being treated for. Due to the sensitive nature of the topic of this study, we chose not to ask cancer patients to identify the type of cancer that they were being treated for.
Conclusion
The results of this study indicate that some Ghanaian women hold inaccurate cultural beliefs about cervical cancer risk factors. Consequently, many Ghanaian women may be minimizing their risk for developing the disease. There is a need for culturally appropriate cervical cancer education interventions aimed at addressing these misconceptions and increasing Ghanaian women's knowledge of cancer signs and symptoms, and their perceived risk of cervical cancer and perceived need for cervical cancer screenings.
